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A =ystem of programs which model the chamictry and tranmsoort =f
zarbon moncxide and methans in the earth’s atmosphere cn a global scals
Fas been installed onto the NABA-Langlev central sciectific computer
network. This systems, the GLOBEAL svsiem, consists of a user-friendly
set of oprocedural files which allow for simplified pre-processing,
execution. and poest-processing for all program  elements. The package
includzs procedures for ocbtainirg the NMC metecrological dats, ralculat-
ing the vertical winds to satisfy mases conservation, atermining tha
boundary  layers and exscuting the transport/chemical model for carkon
sonoxide.  In additior. pletting, =avipg to tape, and reading from  tape
reatines have beer developed.

Final mcdificaticns to  the sub-programs for processing the ingub
data for the tracsport/chemistry model have improved these data to rore
azcurately reflect true atmospheric conditiors.  The growth and decay of
the toundary laysr cor-ssponds to the solar zenith zngle. Notwithstaod-
irg boundary conditions, mese conservation is within the reguivements of
the trarépcrt/chemiatry med=1y 1.e.. the charactecistiz +time for  the

-

divergencs term greater than the integratics time step of the model

et
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The transfer of the transcort/chemistry model from the MCAR CRAY
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zoetem Ta the 7 Sz-32 seate hEs Ces TR ST R T S
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megificstione o input and manipu

tneffective. These rprobuers were traced —o systen ificsvnorasies and

grronesls automatic vectosrization., The source data for carbon mornoxlds

Al

and methare were origirally stored on magretic tape at MOAR (Boulder,

i}

CO). With multipls svystem changes. these data were lost snd 1t hecam
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necessary to rz-enter the data from criginal listings.

Several mincrs but cignificant, errors in the comoutsr algoriths
were itdentified and corrected during the course of installing the trans-
port/chemistry model onto the VPS-32 computer. The most perplexing of
these erroiz was a incerrectly modified mafrix solver. This subrouatine
correctly soclved the matrix for a uniform winc field as had been used in
previcus cperatieral runss however. when the actual metsorclogical data
wa2ire  inpuat, the subroutine could not correctly  solve the matiria.
Feplacing this subroutine with a libracy routine proved to be an easy
sxlution for this problem.

With trnese problems sliminated, grooress toward complete installa-

tion led to twe Turther difficulties: (1) th

il

degree that mass Conssir-

vatien is maintalrved duri-g ftemporal interpolations mav not be within

o+

the limits of the model requirsmernts: and (2) “he boundary conditions

e

i

lxngitude 1309 West appesr oot to correctly account for the corrsct mass
flow.
The results of the model in vreglons far removed from  the bowundary

condition are gernerally acceptablel however; sporadic ervors do ooour

indizating fthe need for careful evaluation of the output. VMarious test



ORIGINAL PAGE IS
OF POOR QUALITY

nodel are

-zguernce of orocedares  which

s}
]
r
i
(i
-+
o
[n]
x
[a)
py
jat

i
ot
it
ot
=
=
2}
b1
o+
T
e
P |
o
in

Tha atts

are executed for each twelve-hour pericd of metecsrologicsl date. The

4]

ystem is ceontrolled by the main procedure rnamed GLQRAL. The ussr IS
prompted for the program step which iz %o be executed. Autoematlc evecu-
tion of the entire system could be attesmpted: however, & Sys
tion could cause undetectablie o costly errors.  GLOBAL attzches and
exscutes the appropriate procedurs for the user-selected program.

The metecrclegical data must be processed by four FORTRAN pragrams:
METRLSY for retrieving a subset (5° x 5° grid) of the packed metrologi-
cal data; WINDFLD for calculating the vertical wind fisld 1nsuring mass
conservationi BOUNDRY for determining the vertical eddy diffusivities
and interpolating the metecrclogical data aver & twelva~-haur pericdi ard

TRAMGET  for simulating the transport  and chemistry moadel for carkon

inttial-~

monoxide and methane. In additionm, a fifth programs IRITIAL .

ires the source and ~ain data for the systen.

A irdicated in the flowcharts, each sub-system reguires
jab files to process the input a nd cutput files and qusua  the progra®s

for awscuticn on  the anpropriate computer. Thase iub files have the

=

following suffixes and functicn. The -FRC procedural fils
usaer  for  the datz and hour for which the program will be executed and

creates a -DAT file fzr input intz  the program. The =JOB job file

b

routes the correspording VFS-32 oo file to that computar
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MITHLEY =40 whEre the —J03 jxb fils ez 3
this program, Yoo =WFES joh files auasese znd conbreols the suscubac F
the four VF-=Z2 grograms. And finslly, the -ZU8 jobh fils  gquesse  the

cutput files for printing.

i

For each tweive-hour period, six ocutput files ars goneratzd by th
GLOZAL svstem: MDaTA. which contains the MMC metecrclogical data  from
the METRLGY programi WDATA, which containe the results of the WINDFLD
programi BDATH. which contains  the results of the BOUNDRY progreams

¥DATA.  which zontains the eddy disffusivities for the rzut fime step of

[

the BHOUNDRY procgram: CDATA., which cortains  the car2en monoxide  and
methare for the rnext time step of the TRANSFT programi and TDATA,. which

centains the final results of the TRANSPT program.
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